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DETAILED ACTION 

Claims 1-15 are currently pending in the instant application. Claim 8-15 remain 
withdrawn. 

Applicants' arguments filed on 4/7/09, in response to a previous office action 
mailed on 1/7/2009, have been fully considered but they are found unpersuasive. 
Rejections and/or objections not reiterated from previous office actions are hereby 
withdrawn. In the prior office action of 1/7/09 Examiner inadvertently omitted to indicate 
that the election of species requirement made in the restriction requirement of office 
action of 09/10/2008 has been withdrawn. 

Sequence compliance 

As previously indicated, Applicant is required to comply with the sequence rules 
by inserting the sequence identification numbers of all sequences recited within the 
claims and/or specification. For example see the specification at page 22 lines 20 and 
21 . Appropriate correction is required. See particularly 37 CFR 1 .821(d). Applicants in 
their response of 4/7/09 stated that a corrected sequence listing will be submitted 
shortly. However, since it has not been submitted yet, the previous objection is 
maintained for the reasons of record. 

Objection 

Figures 3A-3D remain objected because they contain amino acid sequences 
designated by lower case letters. It is the convention in the art to write amino acid 
sequences that use one letter symbols with upper case letters. Appropriate correction is 
required. Applicants in their response of 4/7/09 stated that they will submit the 
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appropriate replacement Figures shortly. However, since they have not been submitted 
yet, the previous objection is maintained for the reasons of record. 

Claim 1, is objected in reciting "portion of lysyl oxidase..". It should be replaced 
by "portion of a lysyl...". Appropriate correction is required. 

Claim 4, is objected in reciting "sequence given in SEQ .." It should be replaced 
by "sequence of SEQ ..." Appropriate correction is required. 

Claims 4, 5, are objected in reciting "..portion of the amino acid sequence.." It 
should be replaced by "...portion of the polypeptide having the amino acid sequence..." 
Appropriate correction is required. 

Claim 5, is objected in reciting "group consisting of SEQ ID NOs 3-8..." It should 
be replaced by "group consisting of SEQ ID NO:3, 4, 5, 6, 7 and 8". Appropriate 
correction is required. 

Claim 6 a), is objected in reciting "inhibited by lysyl oxidase..." It should be 
replaced by "inhibited by the lysyl..." Appropriate correction is required. 

Claim 6 is objected in reciting "identifying the active portion of lysyl.." It should 
be replaced by "identifying the active portion of a lysyl..." Appropriate correction is 
required. 

claim 6 b), is objected in reciting, "fragment of lysyl..." It should be replaced by 
"fragment of the lysyl..." Appropriate correction is required. 



Claim Rejection 35 U.S.C 112 2 nd paragraph 
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The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 

distinctly claiming the subject matter which the applicant regards as his invention. 

Claims 1, 4-6 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 1 and 4-5 (dependent on claim 1 ) remain rejected under 35 U.S.C. 1 1 2, 
second paragraph, as being indefinite in recitation the phrase "a therapeutically active 
portion" because it is unclear what a therapeutically active portion constitute and what is 
the therapeutically activity. If the "activity" is inhibition of cell growth, it is suggested the 
term be amended accordingly 

Claims 4, 5 and 6 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite in recitation the phrase "active portion of " because it is unclear as to what 
activity is being referred to. A polypeptide can have any number of activities such as 
enzymatic activity, binding activity, elicitation of antibodies, etc. Since the "activity" is 
undefined, one cannot determine which portion of a polypeptide is required by the 
claims. If the "activity" is inhibition of cell growth, it is suggested the term be amended 
accordingly. 

Claim 6 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite in 

the recitation of "d) with a smaller portion of said lysyl oxidase pro peptide, of length 

l 2 " for the following reasons. It is unclear if the term is intended to refer to a portion of l_i 
(i.e., fragment of the l_i fragment), or if the term is intended to refer to a fragment of any 
size of the entire lysyl oxidase pro-peptide, wherein said fragment is L 2 . For 
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examination purposes, the claim will be interpreted as "d)....with a smaller portion of the 
Li fragment, wherein said smaller portion has a length L 2 ..". Correction is required. 

Applicant's arguments at page 7 of their amendment of 4/7/09 have been 
considered but found unpersuasive. Applicant argue that at pages 2-5, the specification 
describes lysyl pro-peptide shows tumor inhibiting activity, the tumor suppression 
activity of lysyl oxidase gene, whereas not showing lysyl oxidase activity. However 
claims refer to any therapeutic activity. Since the therapeutic activity is undefined in the 
claims, one cannot determine which portion of a polypeptide is required by the claims. 



Claim Rejection 35 U.S.C112, 1st Paragraph 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the 
manner and process of making and using it, in such full, clear, concise, and exact terms 
as to enable any person skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1-5 remain rejected under 35 U.S.C. 112, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention as explained in prior 
office action and stated again bellow: 

Claims 1-5 are directed to a therapeutic composition comprising the active 
portion of any lysyl oxidase pro-peptide lacking enzymatic activity from any source 
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having any structure (claims 1-3) or any lysyl oxidase pro-peptide variant (claims 4-5) 
wherein said variant comprises an amino acid sequence which results from any number 
of conservative substitutions in any one of SEQ ID NO: 1-8. The specification teaches 
the structure of only a few representative species of such lysyl oxidase pro-peptides and 
fragments thereof lacking enzymatic activity, i.e., the human polypeptides of SEQ ID 
NOs: 1 , 3 and 6; the mouse polypeptides of SEQ ID NOs: 2, 4 and 7, and the rat 
peptides of SEQ ID NOs: 5 and 8. The SEQ ID NOs: 1 and 2 are full length lysyl 
oxidase pro-peptides and SEQ ID NO: 3-8 are fragments of human, rat and mouse 
lysyl oxidase pro-peptides comprising 35-38 amino acids. The specification fails to 
describe any other representative species by any identifying characteristics or 
properties other than the biological activity lacking enzymatic activity. Given this lack of 
description of representative species encompassed by the genus of the claim, the 
specification fails to sufficiently describe the claimed invention in such full, clear, 
concise, and exact terms that a skilled artisan would recognize that applicants were in 
possession of the claimed invention. 

In University of California v. Eli Lilly & Co., 43 USPQ2d 1938, the Court of 
Appeals for the Federal Circuit has held that "A written description of an invention 
involving a chemical genus, like a description of a chemical species, 'requires a precise 
definition, such as by structure, formula, [or] chemical name,' of the claimed subject 
matter sufficient to distinguish it from other materials". As indicated in MPEP § 2163, the 
written description requirement for a claimed genus may be satisfied through sufficient 
description of a representative number of species by actual reduction to practice, 
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reduction to drawings, or by disclosure of relevant, identifying characteristics, i.e., 
structure or other physical and/or chemical properties, by functional characteristics 
coupled with a known or disclosed correlation between function and structure, or by a 
combination of such identifying characteristics, sufficient to show that Applicant was in 
possession of the claimed genus. In addition, MPEP § 2163 states that a representative 
number of species means that the species which are adequately described are 
representative of the entire genus. Thus, when there is substantial variation within the 
genus, one must describe a sufficient variety of species to reflect the variation within the 
genus. 

In the instant case the scope of the instant claims encompass a genus of 
polypeptides which are lysyl oxidase pro-peptides lacking enzymatic activity from any 
source or any variant comprising an amino acid sequence that results from making any 
number of conservative substitutions in SEQ ID NOs: 1-8 , wherein said variants can 
have any activity. Thus, the claimed therapeutic composition comprises a polypeptide 
having any structure. The prior art, as evidenced by WO/0185157, teaches a few 
lysyl oxidases and the specification teaches (page 3) three lysyl oxidase pro-peptides 
and fragments thereof(SEQ ID NOs: 1-8). However, the specification fails to describe 
any other representative species by sufficient identifying characteristics or properties to 
show that applicant was in possession of the claimed genus. 

There is no structure-function correlation w ith regard to the members of the 
genus of polypeptides required in the claimed therapeutic compositions While the 
specification discloses that the pro-peptide of a lysyl oxidase can be used in treating 
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forms of cancer that are dependent upon ras signaling for cell transformation, the 
specification is silent with regard to the biological activity of any variant of any pro- 
peptide as recited, or whether any variant as recited would have the same cell 
proliferation inhibiting activity found with the pro-peptide tested. Therefore one of skill in 
the art would not recognize from the disclosure that applicants' were in possession of 
the claimed inventions. Applicants' are referred to the revised guidelines concerning 
compliance with the written description requirement of U.S.C. 112, first paragraph, 
published in the Official Gazette and also available at www.uspto.gov. 

Applicants arguments against rejection of claims 1-5 under 35 U.S.C. 112, first 
paragraph written description are acknowledged but are not found persuasive because 
as explained in the prior rejection and above, knowledge of the structure of the lysyl 
oxidase is essential to find out which portion of the pro-peptide is therapeutically active, 
without such knowledge it is not possible to find out the recited active portion. 
Furthermore, while the claims encompass structural variants of any lysyl oxidase pro- 
peptide, the specification and the art are completely silent with regard to the structural 
features required in any of these variants such that they can have cell growth inhibiting 
activity. There is no structure/function correlation which would allow one of skill in the art 
to determine the structural variations that can be made to any lysyl oxidase pro-peptide 
and observe cell growth inhibition. Therefore the specification fails to sufficiently 
describe the claimed invention. 
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Claims 1-7 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for therapeutic composition comprising any of the 
peptides of SEQ ID NOs:1-8, and a method of identifying the minimum portion of the 
lysyl oxidase pro-peptides of SEQ ID NO: 1 or 2 which has cell growth inhibiting 
activity, , does not reasonably provide enablement for (A) any therapeutic composition 
comprising (1 ) any lysyl oxidase pro-peptide or fragments thereof, (2) any structural 
variant of the polypeptides of SEQ ID NO: 1-8 having any activity, wherein said variant 
is the result of any number of conservative substitutions, or (B) a method of identifying 
the smallest fragment of any lysyl oxidase pro-peptide which has cell growth inhibiting 
activity. The specification does not enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention 
commensurate in scope with these claims. 

According to MPEP 2164.01(a), factors considered when determining whether 
there is sufficient evidence to support a determination that a disclosure does not satisfy 
the enablement requirement and whether any necessary experimentation is "undue" 
include, but are not limited to: (A) The breadth of the claims; (B) The nature of the 
invention; (C) The state of the prior art; (D) The level of one of ordinary skill; (E) The 
level of predictability in the art; (F) The amount of direction provided by the inventor; (G) 
The existence of working examples; and (H) The quantity of experimentation needed to 
make or use the invention based on the content of the disclosure. 

MPEP§ 2164.04 states that while the analysis and conclusion of a lack of 
enablement are based on the factors discussed in MPEP § 2164.01(a) and the 
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evidence as a whole, it is not necessary to discuss each factor in the written 
enablement rejection. The language should focus on those factors, reasons, and 
evidence that lead the examiner to conclude that the specification fails to teach how to 
make and use the claimed invention without undue experimentation, or that the scope of 
any enablement provided to one skilled in the art is not commensurate with the scope of 
protection sought by the claims. Accordingly, the factors most relevant to the instant 
rejection are addressed in detail below. 

The breadth of the claims : Claims 1-7 are broadly directed to include (A) any 
therapeutic composition comprising (1 ) any lysyl oxidase pro-peptide or fragments 
thereof, or (2) any structural variant of the polypeptides of SEQ ID NO: 1-8 having any 
activity, wherein said variant is the result of any number of conservative substitutions, 
and (B) a method of identifying the smallest fragment of any lysyl oxidase pro-peptide 
which has cell growth inhibiting activity. The enablement provided is not commensurate 
in scope with the claim due to extremely large number of proteins encompassed by the 
claims for which their structure and/or function are unknown. In the instant case, the 
specification enables a therapeutic composition comprising any of the peptides of SEQ 
ID NOs:1-8, and a method of identifying the minimum portion of the lysyl oxidase pro- 
peptides of SEQ ID NO: 1 or 2 which has cell growth inhibiting activity 



The state of the prior art: The relative skill of those in the art: and The 



predictability or unpredictability of the art: 



Application/Control Number: 10/585,651 Page 1 1 

Art Unit: 1652 

Methods for isolating proteins or generating variants and mutants using random 
mutagenesis techniques were known in the art. However, neither the specification nor 
the state of the art at the time of the invention provided the necessary guidance for (1 ) 
correctly identifying based solely on structural features which proteins from any source 
have lysyl oxidase activity so that their pro-peptide can be identified, or (2) altering the 
amino acid sequence of any lysyl oxidase pro-peptide to obtain a peptide which would 
have cell growth inhibiting activity. There is no guidance as to which positions within 
SEQ ID NO: 1-8 can be tolerant of conservative substitutions and which amino acids 
can be used as substitutes so that the recited variants can also inhibit cell growth. At 
the time of the invention, there was a high level of unpredictability associated with 
altering a polypeptide sequence with an expectation that the polypeptide will maintain 
the same desired biological activity. 

The amino acid sequence of a protein determines the structural and functional 
properties of that protein. In the instant case, neither the specification nor the art provide 
a correlation between structure and cell growth inhibiting activity such that one of skill in 
the art can envision the structure of any of the peptides recited in the claims having the 
desired biological activity. Predictability of which changes can be tolerated in a protein's 
amino acid sequence to obtain a desired biological activity, requires knowledge and 
guidance regarding which specific amino acid residue(s) in the protein's amino acid 
sequence, if any, are tolerant of modification and which are conserved (i.e., expectedly 
intolerant to modification) and detailed knowledge of the protein's structure, and the 
ways in which the protein's structure relates to its function. In addition, one skilled in the 
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art would expect any tolerance to modification for a given protein to diminish with each 
further and additional modification, e.g., multiple substitutions, deletions, additions, and 
combinations thereof. The reference of Chica et al. (Curr Opin Biotechnol. 2005 Aug; 
16(4):378-84) teaches that the complexity of the structure/function relationship in 
enzymes has proven to be the factor limiting the general application of rational enzyme 
modification and design, where rational enzyme modification and design requires in- 
depth understanding of structure/function relationships. 

The amount of direction provided by the inventor: and the existence of working 
examples: While the claims are directed to compositions and methods that require any 
lysyl oxidase pro-peptide, or structural variants of the polypeptides of SEQ ID NO: 1-8 
having any function, the specification fails to provide any specific guidance for 
obtaining any lysyl oxidase or its corresponding pro-peptide, nor does it provide any 
guidance as to which conservative modifications can be made to any of the peptides of 
SEQ ID NO: 1-8 such that they would display cell growth inhibiting activity. 

The quantity of experimentation needed to make or use the invention based on 
the content of the disclosure : While methods of isolating and/or generating variants of a 
polypeptide were known in the art at the time of the invention and the specification 
provides general teachings for searching and screening for the claimed invention, it was 
not routine in the art to screen by a trial and error process for all polypeptides having 
lysyl oxidase activity and their corresponding pro-peptides, nor was it routine in the art 
to make an infinite number of structural variants and test them for a desired activity. 
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The total number of variants of a polypeptide having a specific number of 
substitutions can be calculated from the formula N!x19 A /(N-A)!/A!, where N is the length 
in amino acids of the reference polypeptide and A is the number of desired 
substitutions. Thus, for example, for a variant of the polypeptide of SEQ ID NO: 3 
where 34 positions can be substituted with any of the remaining 19 amino acids, the 
total number of variants to be tested is 35M9 M l(35-34)\/34\ (SEQ ID NO: 3 has 35 
amino acids) or 1 .05x1 0 45 variants. Even if it is assumed that each of the 34 positions 
can be replaced with an average of 3 amino acids (conservative substitutions), the 
number of variants amounts to 35!x3 34 /(35-34)!/34! or 5.83x1 0 17 variants. While 
enablement is not precluded by the necessity for routine screening, if a large amount of 
screening is required, as is the case herein, the specification must provide a reasonable 
amount of guidance with respect to the direction in which the experimentation should 
proceed so that a reasonable number of species can be selected for testing. In view of 
the fact that such guidance has not been provided in the instant specification, it would 
require undue experimentation to enable the full scope of the claims. 

Therefore, in view of the specification's lack of specific guidance and additional 
working examples, the high level of unpredictability as evidenced by the prior art, and 
the amount of experimentation required, it would require undue experimentation for a 
skilled artisan to make and use the entire scope of the claimed invention. Applicants 
have not provided sufficient guidance to enable one of ordinary skill in the art to make 
and use the claimed invention in a manner reasonably correlated with the scope of the 
claims. The scope of the claims must bear a reasonable correlation with the scope of 



Application/Control Number: 10/585,651 Page 14 

Art Unit: 1652 

enablement (In re Fisher, 166 USPQ 19 24 (CCPA 1970)). Without sufficient guidance, 
the experimentation left to those skilled in the art is unnecessarily, and improperly, 
extensive and undue. See In re Wands (858 F.2d 731, 8 USPQ 2nd 1400 (Fed. Cir. 
1988). 

Applicants arguments against the rejection of claims 1-7 under 35 U.S.C. 112, 
first paragraph enablement requirement are not found persuasive Identification of any 
lysyl oxidase pro-polypeptide will require knowledge of the structure of such lysyl 
oxidase. The claims require any lysyl oxidase pro-peptide from any source. However, 
neither the specification nor the art provide any guidance as to the structures of all the 
lysyl oxidase pro-peptides required nor do they provide any teaching or suggestion as to 
how the ones disclosed in the specification and/or the prior art correlate with any lysyl 
oxidase pro-peptide.. Applicants argue that one of skill in the art can use conservative 
substitutions to find out the active portion of a lysyl oxidase pro-peptide. This is not 
found to be persuasive because without any knowledge of how the structure of any lysyl 
oxidase pro-peptide correlates with the ability to inhibit cell growth, the effect of making 
any number of conservative substitutions is unpredictable and the experimentation left 
to those skilled in the art is unnecessarily, and improperly, extensive and undue. 

Claim Rejection - 35 U.S.C 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date 
of application for patent in the United States. 
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Claims 1-3 remain rejected under 35 U.S.C. 102(b) as being anticipated by Li et 
al. (WO/0185157, November 15, 2001). Li et al teach a therapeutic composition 
comprising a lysyl oxidase polypeptide without catalytic activity for the treatment of 
cancer/tumors (page 10 lines 25-33, and page 13, lines 25-28). 

Applicants' arguments presented at pages 9-10 of the response filed on 4/7/2009 
traversing the instant 35 U.S.C. 102(b) rejection have been considered but not found to 
be persuasive because Li et al teach a lysyl oxidase which may not have catalytic 
activity but is therapeutically active. The lysyl oxidase of Li et al. having no catalytic 
activity would include the pro form of the enzyme (pro-peptide linked to the mature 
enzyme). Since claims 1-3 are directed to a composition that has a polypeptide that 
comprises the pro-peptide, the pro form of the lysyl oxidase of Li et al. having no 
catalytic activity is a species of the genus of polypeptides comprising the pro-peptide 
recited in claims 1-3. Limitations regarding inhibition of cell growth in agar or in 
inhibition of tumor formation are inherent to the pro form of the lysyl oxidase of Li et al. 
as evidenced by the specification which teaches that the lysyl oxidase pro-peptide has 
those activities. As such, the teachings of Li et al. anticipate the instant claims as 
written. 

Allowable Subject Matter/Conclusion 

Claims 1-7 are rejected and none of the claims are allowable. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mohammad Meah whose telephone number is 571-272- 
1261 . The examiner can normally be reached on 8:30-5PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Andrew Wang can be reached on 571-272-081 1 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Mohammad Younus Meah 
Examiner, Art Unit 1652 



/Delia M. Ramirez/ 

Primary Examiner, Art Unit 1652 



